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(57)Abstract: 

PURPOSE: To shorten test time, to enable a one 
hundred percent test and to improve reliability by 
applying a severe stress to the inside of a cell according 
to the real use conditions. 

CONSTITUTION: A burn-in cell 13 is accessed from the 
outside and set to a normal or a test mode. When it is 
set to the normal mode, the access to the writing, 
deletion, reading of data against the memory device is 
performed only to a real cell 11. At the test mode 
setting, the access of the writing, deletion, and reading 
the data against the memory device is performed to a 
test cell 12. The voltage applied to the accessed ceil 
becomes higher than that of the normal mode by a 
rewriting voltage pressure rising means 16 and a clamp 
17. At the time of a test mode, a CG voltage pressure 
rising means 18 applies voltage higher than the normal 
mode to the control gate of each cell when there is no 
access of the writing, deletion, and reading of data. 
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(54) NONVOLATILE SEMICONDUCTOR MEMORY DEVICE AND ITS TEST METHOD 

(57)Abstract: 

PURPOSE: To shorten test time, to enable a one hundred percent test 
and to improve reliability by applying a severe stress to the inside of a 
cell according to the real use conditions. 

CONSTITUTION: A burn-in cell 13 is accessed from the outside and 
set to a normal or a test mode. When it is set to the normal mode, the 
access to the writing, deletion, reading of data against the memory 
device is performed only to a real cell 1 1 . At the test mode setting, the 
access of the writing, deletion, and reading the data against the 
memory device is performed to a test cell 12. The voltage applied to 
the accessed cell becomes higher than that of the normal mode by a 
rewriting voltage pressure rising means 16 and a clamp 17. At the time 
of a test mode, a CG voltage pressure rising means 18 applies voltage 
higher than the normal mode to the control gate of each cell when 
there is no access of the writing, deletion, and reading of data. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the non-volatile semiconductor memory with which the writing and 
elimination of data are made electrically, and its test method. 

[0002] In the property of a non-volatile semiconductor memory (henceforth "E2 P-ROM") that the writing and 
elimination of data are made electrically, the guarantee to the count of rewriting is a big problem. That is, when it is 
going to guarantee the value of the count of rewriting on a catalog, it must check that the numbers of times as many 
rewriting as this is turned on a manufacturer side, and there is no generating of a defect on it. Furthermore in the 
property of E2 P-ROM, a data guarantee property also becomes a problem. This guarantees which after writing in data, 
can carry out period maintenance of the data, serves as a guarantee of a year unit on the specification, and the guarantee 
by the trial to this is also important for a manufacturer side. 
[0003] 

[Description of the Prior Art] As everyone knows, the floating gate is constituted by the eel constituted by E2 P-ROM 
of a FLOTOX (Floating Gate Tunnel Oxide) mold, there is a field (tunnel section) of a very thin oxide film in it in a 
part of the floating gate, and elimination or the writing of data is performed in a current through there by performing 
electron emission from the electron injection or the floating gate to a sink and the floating gate. By forming the control 
gate, the selection gate, the source electrode, and the drain electrode in this eel, and impressing the electrical potential 
difference of 20V to the selection gate and a drain electrode, the electron emission from the floating gate used as the 
writing of data is made, and impregnation of the electron to the floating gate used as elimination of data is made by 
impressing the electrical potential difference of 20V to the control gate and the selection gate. The electrical potential 
difference of 20V equips the interior of equipment with the booster circuit which carries out pressure up of the supply 
voltage, and is created from the booster circuit in the case of the writing of data, or elimination. 
[0004] the condition which the count guarantee test of rewriting in the former gave the stress by the elevated 
temperature in the bottom of hot environments to such E2 P-ROM - it is - writing and rewriting actuation of 
elimination — tens of thousands of times unit — winding — *****♦— things were performing. Moreover, similarly the 
guarantee test of a data-hold property gave stress under hot environments, and it was changed into the energization 
condition and it was performing it by carrying out fixed period neglect. Moreover, in the conventional trial, in order to 
make the interior of equipment into test mode, the electrical potential difference (for example, 15 V) higher than the 
electrical potential difference (for example, 5 V) usually used for the terminal beforehand decided from the external 
testing device was applied, while making it test mode. 
[0005] 

[Problem(s) to be Solved by the Invention] However, in the guarantee test of the count of rewriting of above-mentioned 
conventional E2 P-ROM, since numbers of times as much rewriting as the certified value of the count of rewriting was 
performed, most time amount was needed for the trial. Moreover, the duration of test which also leaves the guarantee 
test of a data-hold property although it is the condition which gave stress under the elevated temperature since the term 
of a guarantee becomes about ten years also became quite long. 

[0006] Thus, the conventional time amount and the manday accompanying a guarantee test were great, influenced the 
price of a product as a result, and had become a technical problem from the point of test cost. Moreover, since it 
became a sampling test in the former and the guarantee to total naturally did not consist of being carried out using a 
product, the guarantee test had become a technical problem also in the point of dependability. 
[0007] It was originated in view of such a technical problem, and this invention shortens the time amount which a 
guarantee test takes, and aims at offering the non-volatile semiconductor memory which can moreover raise 
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dependability, and its test method. 
[0008] 

[Means for Solving the Problem] In order to attain the above-mentioned object this invention of claim 1 In the non- 
volatile semiconductor memory with which the writing and elimination of data are made electrically The burn-in eel 
holding the mode condition which switched the inside of equipment to the normal mode and test mode, and was 
switched by setting out from the outside, The real eel accessed only at the time of said normal mode, and the test cell 
accessed only at the time of said test mode, The rewriting electrical-potential-difference pressure-up means which 
makes the writing of data, or the electrical potential difference for elimination higher than the time of the normal mode 
at the time of said test mode, When there is no access at the time of said test mode, it constitutes so that it may have a 
CG electrical-potential-difference pressure-up means to impress an electrical potential difference higher than the time 
of the normal mode to the control gate of a eel 

[0009] This invention of claim 2 is the test method of said non- volatile semiconductor memory according to claim 1, 
put said non- volatile semiconductor memory on the bottom of hot environments, and said burn-in eel is set as test 
mode. Said rewriting electrical-potential-difference pressure-up means is made to perform the writing and elimination 
of the data to said test cell on an electrical potential difference higher than the time of the normal mode. The writing of 
the data to said test cell and access of elimination are written in after the count repeat of predetermined, and its access 
termination, and it constitutes so that it may judge by performing read-out of data and collating. 
[0010] This invention of claim 3 is the test method of said non- volatile semiconductor memory according to claim 1, 
put said non- volatile semiconductor memory on the bottom of hot environments, and said burn-in eel is set as the 
normal mode. Write predetermined data in said real eel, next said burn-in eel is set as test mode. Without writing 
predetermined data in said test cell, and performing access after that, where an electrical potential difference higher 
than the time of the normal mode is impressed to the control gate of a eel by said CG electrical-potential-difference 
pressure-up means Predetermined time neglect is carried out, it writes in from said test cell and real eel after the 
predetermined time progress, and data are read, and it constitutes so that it may collate and judge. 
[0011] 

[Function] In the non-volatile semiconductor memory which is this invention of claim 1, access is made by the burn-in 
eel from the exterior, and it is set as the normal mode or test mode. When set as the normal mode, access of the writing 
of data to a store, elimination, and read-out is made only to a real cel. When set as test mode, access of the writing of 
data to a store, elimination, and read-out is made only to a test cell, and the electrical potential difference impressed to 
the eel accessed in the writing and elimination of the data is made into an electrical potential difference higher than the 
time of the normal mode by the rewriting electrical-potential-difference pressure-up means. Moreover, at the time of 
test mode, when there is no access of the writing of data, elimination, and read-out, an electrical potential difference 
higher than the time of the normal mode is impressed to the control gate of each eel by CG electrical-potential- 
difference pressure-up means. 

[0012] In the test method of this invention of claim 2, while putting on the bottom of hot environments and giving 
stress, a burn-in eel is accessed, it is set as test mode, and the writing of data and access of elimination are repeated. 
Since the electrical potential difference for the writing of data and elimination is impressed on an electrical potential 
difference higher than the time of the normal mode by the rewriting electrical-potential-difference pressure-up means, it 
becomes a data rewriting guarantee test [ that severer stress is given ] at the test cell by which it is accessed at this time. 

[0013] while putting on the bottom of hot environments and giving stress in the test method of this invention of claim 
2, after a real eel and a test cell write in predetermined data, without it accesses by setting it as test mode — 
predetermined time amount neglect - it carries out. Since an electrical potential difference higher than the time of the 
normal mode is impressed to the control gate by CG electrical-potential-difference pressure-up means, data-hold 
becomes all the eels at this time with a data-hold guarantee test [ changing into an unstable condition ]. 
[0014] 

[Example] Hereafter, the example of this invention is explained to a detail with reference to a drawing. Drawing 1 is 
the outline block diagram of one example of the non- volatile semiconductor memory (E2 P-ROM) of this invention. In 
this drawing, 1 is E2 P-ROM and 2 is a testing device. The real eel by which 1 1 is accessed as an object for data 
storage in E2 P-ROM 1 at the time of the normal mode (REAL CELL), The test cell by which, as for 12, access is made 
only at the time of test mode (TEST CELL), 13 is a burn-in eel (B/I CELL), and when data are written in, a burn-in 
active (BIA) signal is turned ON. The inside of equipment is switched to test mode, the condition is held, when 
eliminated, a BIA signal is turned OFF, the inside of equipment is made into the normal mode, and the condition is 
held. 14 is a write-in circuit to the burn-in eel 13, performs the writing to the burn-in eel 13 with the burn-in eel write- 
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in signal from the outside, and eliminates the burn-in eel 13 with a burn-in eel elimination signal. 15 is a chip select 
buffer (CS BUFFER), inputs the chip select (CS) signal which is an access signal from the outside to E2 P-ROM1, and 
the BIA signal outputted from the burn-in eel 13, and outputs the SELR signal which selects the real eel 1 1 by the logic 
of both signals, the SELT signal which selects a test cell 12, and BIO signal which controls the data-hold electrical- 
potential -difference creation circuit 18 mentioned later. 16 and 17 are the rewriting electrical-potential-difference 
pressure-up means of this invention. 16 is a booster circuit, it operates by the writing to the real eel 1 1 or test cell 12 
from the outside, or access at the time of elimination, carries out pressure up of the supply voltage Vcc, creates the 
rewriting electrical potential difference Vpp required for writing or elimination, and supplies it to the real eel 1 1 or a 
test cell 12. It rewrites and an electrical potential difference Vpp is supervised, when [ at which the predetermined 
electrical potential difference was exceeded ] outputted from a booster circuit 16, it is a clamping circuit, 17 turns ON 
the STP signal to a booster circuit 16, and when it descends to a predetermined electrical potential difference, it turns it 
OFF. The SELR signal and SELT signal which are outputted from the chip select buffer 15 are inputted, and he is 
trying for the predetermined electrical-potential-difference values supervised with those signals to differ in this 
example. In a booster circuit 16, if the signal STP from a clamping circuit 17 is turned on, pressure up will be stopped 
until the signal STP becomes off. 18 is a data-hold electrical -potential-difference creation circuit which is CG 
electrical-potential-difference pressure-up means of this invention, and if BIO signal from the chip select buffer 15 is 
turned on, it will output a data-hold electrical potential difference to the control gate of each eel of the real eel 1 1 and a 
test cell 12. 

[0015] Drawing 2 is a detailed circuit diagram about selection of the real eel 1 1 in the above-mentioned configuration, 
and a test cell 12. It sets to this drawing (a) and is WLO -WLm. It is the WORD line decoded from the address line. 
BL1 -BLn It is the bit line of real eel array 1 la, and they are BLT1 - BLT1. It is the bit line of test-cell array 12a. a 
transistor inserts in each bit line - having - **** - control signal Yl -Yn to each transistor, and YT1-YT1 **** - the 
decoding signal of an address line is inputted and it is made as [ choose / one of the bit lines ] by turning either ON. 
[0016] This drawing (b) is a circuit diagram of a bit-line decoder. Address line ADO -ADx which chooses as the bit-line 
decoder 20 the SELR signal and SELT signal which are outputted from the chip select buffer 15, and the bit line It is 
inputted. As shown in this drawing, two decoders 20a and 20b consist of this examples. In one decoder 20a, they are a 
SELR signal and address line ADO -ADx. It is inputted and decoded and is control signal Yl -Yn to said transistor. It is 
made as [ output ] and they are a SELT signal and address line ADO -ADx in decoder 20b of another side. It is inputted 
and decoded and is control signal YT1 -YT1 to said transistor. It is made as [ output ]. That is, when control signal Yl - 
Yn is outputted when a SELR signal is ON, and it is made to be chosen in one bit line of the real eel array 1 la and a 
SELT signal is ON, it is control signal YT1 -YT1. It is made as [ choose / it is outputted and / one bit line of the test-cell 
array 12a ]. 

[0017] Drawing! is the detailed circuit diagram of the clamping circuit 17 shown in drawing 1 . A clamping circuit 
connects to a serial the MOS transistor which the source and the gate were made to short-circuit and was used as the 
constant current load, and when the electrical-potential-difference value defined beforehand is supervised and the 
electrical-potential-difference value is exceeded with the number of the transistors which connect, it is made to output 
an STP signal As shown in this drawing, in this example, two clamping circuits 17a and 17b and OR circuit 17c are 
constituted, and the rewriting electrical potential difference Vpp which a booster circuit 16 outputs is inputted into each 
clamping circuit 17a and 17b. a MOS transistors used as the constant current load are connected to one clamping circuit 
17a, and it is the transistor Tl for control to the last stage. It is inserted and the SELR signal is inputted into the gate as 
a control signal, b MOS transistors used as the constant current load are connected to clamping circuit 17b of another 
side, and it is the transistor T2 for control to the last stage. It is inserted and the SELT signal is inputted into the gate as 
a control signal. And the output of each clamping circuit 17a and 17b is made as [ output / through OR circuit 17c / as 
an STP signal ]. That is, when the rewriting electrical potential difference to which clamping circuit 17a operates and is 
set when a SELR signal is outputted from the chip select buffer 15 is supervised, an STP signal is outputted and a 
SELT signal is outputted from the chip select buffer 15, it is constituted so that the rewriting electrical potential 
difference to which clamping circuit 17b operates and is set may be supervised and an STP signal may be outputted. 
[0018] Drawing 4 is the detail drawing of the data-hold electrical-potential-difference creation circuit 18 shown in 
dravdngj. . It is transistor T3 as which the data-hold electrical-potential-difference creation circuit 18 inputted BIO 
signal into the gate as shown in this drawing. The output control of the supply voltage Vcc is carried out. That is, it is 
transistor T3 when BIO signal is outputted from the chip select buffer 15. It turns on and supply voltage Vcc is 
outputted. The supply voltage Vcc is made as [ impress / at the control gate (CG) of each eel of the real eel 1 1 and a 
test cell 12], 

[0019] Drawing^, is the signal logic of E2 P-ROM of this example, and an explanatory view of operation. In E2 P- 
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ROM of this example, if the burn-in eel 13 has writing through the burn-in eel write-in circuit 14 from the exterior as 
shown in drawing 1 > the bum-in eel 13 will emit a BIA signal, and will make the interior of equipment test mode. That 
is, as shown in drawing 5 , when the time of a BIA signal becoming logic M H" becomes test mode and the logic" chip 
select (CS) signal of H H is inputted as an access signal in this condition, the chip select buffer 15 turns ON a SELT 
signal. As only a test cell 12 will be chosen by this and access concerning the writing from the outside, elimination, and 
read-out was explained in drawin g 2 , the eel of either of the test-cell array 12a is accessed, and real eel array 1 la is not 
accessed. Moreover, in this condition, as shown in drawing 3 , the rewriting electrical potential difference pressure up 
is carried out [ an electrical potential difference ] in a booster circuit 16 by the monitor electrical potential difference set 
as clamping circuit 17b is decided, and when that rewriting electrical potential difference is writing or elimination, a 
test cell 12 is supplied. 

[0020] And if CS signal is made into logic M L" when a BIA signal is logic f, H M , the chip select buffer 15 will turn ON 
BIO signal. By this, the data-hold electrical-potential-difference creation circuit 18 will operate, and supply voltage Vcc 
will be impressed to the control gate of the real eel 1 1 and all the eels of a test cell 12. 

[0021] If CS signal will be in the condition of standby of the real eel 1 1 by logic ,! H" and CS signal is made into logic 
,f L ,f on the other hand when the burn-in eel 13 is eliminated and a BIA signal is made into logic "L", the chip select 
buffer 15 will turn ON a SELR signal. As only the real eel 1 1 was chosen by this and access concerning the writing 
from the outside, elimination, and read-out was explained in drawing 2 , the eel of either of the real eel array 1 la is 
accessed, and test-cell array 12a is not accessed. Moreover, in this condition, as shown in drawing 3 , the rewriting 
electrical potential difference pressure up is carried out [ an electrical potential difference ] in a booster circuit 16 by 
the monitor electrical-potential-difference value set as clamping circuit 1 7b is decided, and when that rewriting 
electrical potential difference is writing or deletion, the real eel 1 1 is supplied. 

[0022] Next, the property guarantee test of E2 P-ROM of this example is explained. Drawing 6 is a condition table at 
the time of usual [ of E2 P-ROM of this example ], and a trial. Clamping circuit 17a which showed E2 P-ROM in the 
conditions shown in this table to drawing 3 is set as the monitor electrical potential difference which is 25V for 20V 
and clamping circuit 17b, and Vcc of the data-hold electrical-potential-difference creation circuit 18 is set as 7V. A 
property guarantee test puts E2 P-ROM on the bottom of the temperature environment of 150-degreeC, and is 
performed about the count guarantee test of rewriting, and a data-hold guarantee test. A testing device 2 accesses the 
burn-in eel write-in circuit 14 of E2 P-ROM 1 first, and writes in the burn-in eel 13, and the count guarantee test of 
rewriting makes a BIA signal "H" 5 sets the inside of equipment as test mode, and then makes CS signal logic"H n . And 
it eliminates by carrying out sequential access of each eel of a test cell 12, and writing in data. The writing of this data 
and elimination are repeated the number of predetermined times. Unlike 20V at the time, 25V are usually impressed for 
the electrical-potential-difference impression to the gate accompanying that write-in elimination, and data write-in 
elimination at this time is performed by giving stress severer than a real service condition. After the writing of the 
count of predetermined and elimination are completed, it writes in normally to each eel of a test cell 12, and it is 
confirmed whether elimination is made or not. If normal, a data-hold guarantee test will be performed next, time 
amount neglect predetermined in the condition of the data-hold guarantee test having made CS signal logic "L", and 
having impressed 7 V to the control gate of the real eel 1 1 and all the eels of a test cell 12, and having made data-hold 
into instability - it carries out. Data are read after progress of predetermined time, collating with write-in data is 
performed, and maintenance of data is checked. 

[0023] Thus, in this example, in the count guarantee test of rewriting, writing and elimination are performed on the still 
high tension electrical potential difference of 25V, rather than the electrical potential difference of 20V used for usual 
writing and usual elimination, since it becomes the trial which gives stress severer than a real service condition to a eel, 
a guarantee test can be attained by the count of rewriting smaller than before, and test time is shortened. Moreover, in a 
data-hold guarantee test, an electrical potential difference higher than the electrical potential difference usually 
impressed in the data-hold condition at the time at the control gate is impressed, since it becomes the trial of changing 
into the electrical-potential-difference condition that a data-hold condition becomes instability, a guarantee test can be 
attained by neglect time amount shorter than before, and test time is shortened. 

[0024] Moreover, since the trial of this example is performed to E2 P-ROM by preparing the test cell which uses it only 

at the time of a test, it can carry out the trial to total and its dependability of a property guarantee improves. 

[0025] Furthermore, since the burn-in eel which makes the interior of equipment test mode is prepared in E2 P-ROM of 

this example, while not creating a special electrical potential difference in the testing device and being in test mode, a 

special electrical potential difference did not need to be inputted into E2 P-ROM, and the burden of a testing device has 

been mitigated. 

[0026] 
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[Effect of the Invention] Since it is considering as the property guarantee test accelerated more in time by adding stress 
severer than a real service condition to a eel inside in this invention as explained above, the effectiveness of shortening 
test time is size. Moreover, since a 100% test becomes possible by having prepared the test cell, dependability can be 
raised. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2,**** shows the word which can not be translated, 
3. In the drawings, any words are not translated. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, in the guarantee test of the count of rewriting of above-mentioned 
conventional E2 P-ROM, since numbers of times as much rewriting as the certified value of the count of rewriting was 
performed, most time amount was needed for the trial. Moreover, the duration of test which also leaves the guarantee 
test of a data-hold property although it is the condition which gave stress under the elevated temperature since the term 
of a guarantee becomes about ten years also became quite long. 

[0006] Thus, the conventional time amount and the manday accompanying a guarantee test were great, influenced the 
price of a product as a result, and had become a technical problem from the point of test cost. Moreover, since it 
became a sampling test in the former and the guarantee to total naturally did not consist of being carried out using a 
product, the guarantee test had become a technical problem also in the point of dependability. 
[0007] It was originated in view of such a technical problem, and this invention shortens the time amount which a 
guarantee test takes, and aims at offering the non- volatile semiconductor memory which can moreover raise 
dependability, and its test method. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
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EXAMPLE 



[Example] Hereafter, the example of this invention is explained to a detail with reference to a drawing. Drawing 1 is 
the outline block diagram of one example of the non-volatile semiconductor memory (E2 P-ROM) of this invention. In 
this drawing, 1 is E2 P-ROM and 2 is a testing device. The real eel by which 1 1 is accessed as an object for data 
storage in E2 P-ROM 1 at the time of the normal mode (REAL CELL), The test cell by which, as for 12, access is made 
only at the time of test mode (TEST CELL), 13 is a burn-in eel (B/I CELL), and when data are written in, a burn-in 
active (BIA) signal is turned ON. The inside of equipment is switched to test mode, the condition is held, when 
eliminated, a BIA signal is turned OFF, the inside of equipment is made into the normal mode, and the condition is 
held. 14 is a write-in circuit to the burn-in eel 13, performs the writing to the burn-in eel 13 with the burn-in eel write- 
in signal from the outside, and eliminates the burn-in eel 13 with a burn-in eel elimination signal. 15 is a chip select 
buffer (CS BUFFER), inputs the chip select (CS) signal which is an access signal from the outside to E2 P-ROM 1, and 
the BIA signal outputted from the burn-in eel 13, and outputs the SELR signal which selects the real eel 1 1 by the logic 
of both signals, the SELT signal which selects a test cell 12, and BIO signal which controls the data-hold electrical- 
potential-difference creation circuit 18 mentioned later. 16 and 17 are the rewriting electrical -potential-difference 
pressure-up means of this invention. 16 is a booster circuit, it operates by the writing to the real eel 1 1 or test cell 12 
from the outside, or access at the time of elimination, carries out pressure up of the supply voltage Vcc, creates the 
rewriting electrical potential difference Vpp required for writing or elimination, and supplies it to the real eel 1 1 or a 
test cell 12. It rewrites and an electrical potential difference Vpp is supervised, when [ at which the predetermined 
electrical potential difference was exceeded ] outputted from a booster circuit 16, it is a clamping circuit, 17 turns ON 
the STP signal to a booster circuit 16, and when it descends to a predetermined electrical potential difference, it turns it 
OFF. The SELR signal and SELT signal which are outputted from the chip select buffer 15 are inputted, and he is 
trying for the predetermined electrical-potential-difference values supervised with those signals to differ in this 
example. In a booster circuit 16, if the signal STP from a clamping circuit 17 is turned on, pressure up will be stopped 
until the signal STP becomes off. 1 8 is a data-hold electrical-potential-difference creation circuit which is CG 
electrical-potential-difference pressure-up means of this invention, and if BIO signal from the chip select buffer 15 is 
turned on, it will output a data-hold electrical potential difference to the control gate of each eel of the real eel 1 1 and a 
test cell 12, 

[0015] Drawing^ is a detailed circuit diagram about selection of the real eel 1 1 in the above-mentioned configuration, 
and a test cell 12. It sets to this drawing (a) and is WLO -WLm. It is the WORD line decoded from the address line. 
BL1 -BLn It is the bit line of real eel array 1 la, and they are BLT1 - BLT1. It is the bit line of test-cell array 12a. a 
transistor inserts in each bit line - having - **** - control signal Yl -Yn to each transistor, and YT1-YT1 ****-- the 
decoding signal of an address line is inputted and it is made as [ choose / one of the bit lines ] by turning either ON. 
[0016] This drawing (b) is a circuit diagram of a bit-line decoder. Address line ADO -ADx which chooses as the bit-line 
decoder 20 the SELR signal and SELT signal which are outputted from the chip select buffer 15, and the bit line It is 
inputted. As shown in this drawing, two decoders 20a and 20b consist of this examples. In one decoder 20a, they are a 
SELR signal and address line ADO -ADx. It is inputted and decoded and is control signal Yl -Yn to said transistor. It is 
made as [ output ] and they are a SELT signal and address line ADO -ADx in decoder 20b of another side. It is inputted 
and decoded and is control signal YT1 -YT1 to said transistor. It is made as [ output ]. That is, when control signal Yl - 
Yn is outputted when a SELR signal is ON, and it is made to be chosen in one bit line of the real eel array 1 la and a 
SELT signal is ON, it is control signal YT1 -YT1. It is made as [ choose / it is outputted and / one bit line of the test-cell 
array 12a ]. 

[0017] Drawing 3 is the detailed circuit diagram of the clamping circuit 17 shown in drawin g 1 . A clamping circuit 
connects to a serial the MOS transistor which the source and the gate were made to short-circuit and was used as the 
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constant current load, and when the electrical-potential-difference value defined beforehand is supervised and the 
electrical-potential-difference value is exceeded with the number of the transistors which connect, it is made to output 
an STP signal. As shown in this drawing, in this example, two clamping circuits 17a and 17b and OR circuit 17c are 
constituted, and the rewriting electrical potential difference Vpp which a booster circuit 16 outputs is inputted into each 
clamping circuit 17a and 17b. a MOS transistors used as the constant current load are connected to one clamping circuit 
17a, and it is the transistor Tl for control to the last stage. It is inserted and the SELR signal is inputted into the gate as 
a control signal, b MOS transistors used as the constant current load are connected to clamping circuit 17b of another 
side, and it is the transistor T2 for control to the last stage. It is inserted and the SELT signal is inputted into the gate as 
a control signal. And the output of each clamping circuit 17a and 17b is made as [ output / through OR circuit 17c / as 
an STP signal ]. That is, when the rewriting electrical potential difference to which clamping circuit 17a operates and is 
set when a SELR signal is outputted from the chip select buffer 15 is supervised, an STP signal is outputted and a 
SELT signal is outputted from the chip select buffer 15, it is constituted so that the rewriting electrical potential 
difference to which clamping circuit 17b operates and is set may be supervised and an STP signal may be outputted. 
[0018] Drawing 4 is the detail drawing of the data-hold electrical-potential-difference creation circuit 18 shown in 
draw ing 1 . It is transistor T3 as which the data-hold electrical-potential-difference creation circuit 1 8 inputted BIO 
signal into the gate as shown in this drawing. The output control of the supply voltage Vcc is carried out. That is, it is 
transistor T3 when BIO signal is outputted from the chip select buffer 15. It turns on and supply voltage Vcc is 
outputted. The supply voltage Vcc is made as [ impress / at the control gate (CG) of each eel of the real eel 1 1 and a 
test cell 12]. 

[0019] Drawing 5 is the signal logic of E2 P-ROM of this example, and an explanatory view of operation. In E2 P- 
ROM of this example, if the burn- in eel 13 has writing through the burn-in eel write-in circuit 14 from the exterior as 
shown in drawing 1 , the burn-in eel 13 will emit a BIA signal, and will make the interior of equipment test mode. That 
is, as shown in drawing 5 , when the time of a BIA signal becoming logic M H ,f becomes test mode and the logic" chip 
select (CS) signal of H ff is inputted as an access signal in this condition, the chip select buffer 15 turns ON a SELT 
signal. As only a test cell 12 will be chosen by this and access concerning the writing from the outside, elimination, and 
read-out was explained in drawmgj2 , the eel of either of the test-cell array 12a is accessed, and real eel array 1 la is not 
accessed. Moreover, in this condition, as shown in drawing 3 , the rewriting electrical potential difference pressure up 
is carried out [ an electrical potential difference ] in a booster circuit 16 by the monitor electrical potential difference set 
as clamping circuit 17b is decided, and when that rewriting electrical potential difference is writing or elimination, a 
test cell 12 is supplied. 

[0020] And if CS signal is made into logic "L" when a BIA signal is logic M H", the chip select buffer 15 will turn ON 
BIO signal. By this, the data-hold electrical-potential-difference creation circuit 18 will operate, and supply voltage Vcc 
will be impressed to the control gate of the real eel 1 1 and all the eels of a test cell 12. 

[0021] If CS signal will be in the condition of standby of the real eel 1 1 by logic tf H" and CS signal is made into logic 
M L" on the other hand when the burn-in eel 13 is eliminated and a BIA signal is made into logic H L n , the chip select 
buffer 15 will turn ON a SELR signal. As only the real eel 1 1 was chosen by this and access concerning the writing 
from the outside, elimination, and read-out was explained in drawin g 2 , the eel of either of the real eel array 1 la is 
accessed, and test-cell array 12a is not accessed. Moreover, in this condition, as shown in drawin g 3 , the rewriting 
electrical potential difference pressure up is carried out [ an electrical potential difference ] in a booster circuit 16 by 
the monitor electrical-potential-difference value set as clamping circuit 1 7b is decided, and when that rewriting 
electrical potential difference is writing or deletion, the real eel 1 1 is supplied. 

[0022] Next, the property guarantee test of E2 P-ROM of this example is explained. Drawing 6 is a condition table at 
the time of usual [ of E2 P-ROM of this example ], and a trial. Clamping circuit 17a which showed E2 P-ROM in the 
conditions shown in this table to drawing 3 is set as the monitor electrical potential difference which is 25V for 20V 
and clamping circuit 17b, and Vcc of the data-hold electrical-potential-difference creation circuit 18 is set as 7V. A 
property guarantee test puts E2 P-ROM on the bottom of the temperature environment of 150-degreeC, and is 
performed about the count guarantee test of rewriting, and a data-hold guarantee test. A testing device 2 accesses the 
burn-in eel write-in circuit 14 of E2 P-ROM 1 first, and writes in the burn-in eel 13, and the count guarantee test of 
rewriting makes a BIA signal "H", sets the inside of equipment as test mode, and then makes CS signal logic"H". And 
it eliminates by carrying out sequential access of each eel of a test cell 12, and writing in data. The writing of this data 
and elimination are repeated the number of predetermined times. Unlike 20V at the time, 25V are usually impressed for 
the electrical-potential-difference impression to the gate accompanying that write-in elimination, and data write-in 
elimination at this time is performed by giving stress severer than a real service condition. After the writing of the 
count of predetermined and elimination are completed, it writes in normally to each eel of a test cell 12, and it is 
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confirmed whether elimination is made or not. If normal, a data-hold guarantee test will be performed next, time 
amount neglect predetermined in the condition of the data-hold guarantee test having made CS signal logic "L", and 
having impressed 7 V to the control gate of the real eel 1 1 and all the eels of a test cell 12, and having made data-hold 
into instability it carries out. Data are read after progress of predetermined time, collating with write-in data is 
performed, and maintenance of data is checked. 

[0023] Thus, in this example, in the count guarantee test of rewriting, writing and elimination are performed on the still 
high tension electrical potential difference of 25V, rather than the electrical potential difference of 20V used for usual 
writing and usual elimination, since it becomes the trial which gives stress severer than a real service condition to a eel, 
a guarantee test can be attained by the count of rewriting smaller than before, and test time is shortened. Moreover, in a 
data-hold guarantee test, an electrical potential difference higher than the electrical potential difference usually 
impressed in the data-hold condition at the time at the control gate is impressed, since it becomes the trial of changing 
into the electrical-potential-difference condition that a data-hold condition becomes instability, a guarantee test can be 
attained by neglect time amount shorter than before, and test time is shortened. 

[0024] Moreover, since the trial of this example is performed to E2 P-ROM by preparing the test cell which uses it only 
at the time of a test, it can carry out the trial to total and its dependability of a property guarantee improves. 
[0025] Furthermore, since the burn-in eel which makes the interior of equipment test mode is prepared in E2 P-ROM of 
this example, while not creating a special electrical potential difference in the testing device and being in test mode, a 
special electrical potential difference did not need to be inputted into E2 P-ROM, and the burden of a testing device has 
been mitigated. 

[Translation done.] 
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* NOTICES * 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Dr aw ing 1] It is the outline block diagram of one example of E2 P-ROM of this invention. 

[Drawing 2] It is a detailed circuit diagram about the selection of the real eel in an example, and a test cell. 

[Drawing 3] It is the detailed circuit diagram of the clamping circuit of an example. 

[Drawing 4] It is the detail drawing of the data-hold electrical-potential-difference creation circuit of an example. 
[Drawing 5] It is the signal logic of E2 P-ROM and the explanatory view of operation in this example. 
[Drawing 6] It is a condition table at the time of usual [ of E2 P-ROM of this example ], and a trial. 
[Description of Notations] 

1 - E2 P-ROM 

2 — Testing device 

1 1 - Real eel 

12 - Test cell 

1 3 - Burn-in eel 

14 — Burn-in eel write-in circuit 

15 — Chip select buffer circuit 

1 6 — Booster circuit 

17, 17a, 17b -- Clamping circuit 

1 8 - Data-hold electrical-potential-difference creation circuit 
11a — Real line array 
12a — Test line array 
WL - WORD line 
BL - Bit line 

20, 20a, 20b — Bit-line decoder 



[Translation done.] 
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DRAWINGS 



[Drawing 1] 
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[Drawing 2] 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 



10/3/2007 



JP,05-002896,A [DRAWINGS] 

rt2i flla cgz 




mi BLJa Bit 



BLn BLTmBLU 



r1 



■■ < 

Yn 



V 



(b) ( 20a 2Q. WW l /f>r / 

_ — f I 



20b 



SILT— 



ADo ~H 



SELR | J 



AflHl|-----/Mr^ 



X 3 -r 



l -hl^hC -—A 













r/ Yn y 


T) YTJ 



Page 2 of 3 



[Drawing 3] 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the non-volatile semiconductor memory with which the writing and elimination of data are made 
electrically The burn-in eel holding the mode condition which switched the inside of equipment to the normal mode 
and test mode, and was switched by setting out from the outside (13), The real eel in which access is made only at the 
time of said normal mode (11), The test cell by which access is made only at the time of said test mode (12), The 
rewriting electrical-potential-difference pressure-up means which makes the writing of data, or the electrical potential 
difference for elimination higher than the time of the normal mode at the time of said test mode (16 17), The non- 
volatile semiconductor memory characterized by having a CG electrical-potential-difference pressure-up means (18) to 
impress an electrical potential difference higher than the time of the normal mode to the control gate of a eel when 
there is no access at the time of said test mode. 

[Claim 2] Are the test method of a non-volatile semiconductor memory according to claim 1 , put said non-volatile 
semiconductor memory on the bottom of hot environments, and said burn-in eel (13) is set as test mode. Said rewriting 
electrical-potential-difference pressure-up means (16 17) is made to perform the writing and elimination of the data to 
said test cell (12) on an electrical potential difference higher than the time of the normal mode. The test method of the 
non-volatile semiconductor memory which writes in the writing of the data to said test cell (12), and access of 
elimination after the count repeat of predetermined, and its access termination, and is characterized by what is judged 
by performing read-out of data and collating. 

[Claim 3] Are the test method of a non-volatile semiconductor memory according to claim 1, put said non-volatile 
semiconductor memory on the bottom of hot environments, and said burn-in eel (13) is set as the normal mode. Write 
predetermined data in said real eel (11), next said burn-in eel (13) is set as test mode. Without writing predetermined 
data in said test cell (12), and performing access after that, where an electrical potential difference higher than the time 
of the normal mode is impressed to the control gate of a eel by said CG electrical -potential-difference pressure-up 
means (18) The test method of the non-volatile semiconductor memory which carries out predetermined time neglect 
and is characterized by what it writes in from said test cell (12) and real eel (1 1) after the predetermined time progress, 
data are read, and is collated and judged. 
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EFFECT OF THE INVENTION 

[Effect of the Invention] Since it is considering as the property guarantee test accelerated more in time by adding stress 
severer than a real service condition to a eel inside in this invention as explained above, the effectiveness of shortening 
test time is size. Moreover, since a 100% test becomes possible by having prepared the test cell, dependability can be 
raised. 

[Translation done.] 
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